Summary
To evaluate its potential for colliding beam experiments a preliminary exploration of the Fermilab main ring operating in the storage ring mode has been made. Beam lifetime and horizontal size measurements have been obtained at 75, 100, 135, and 200 GeV/c. The data, when compared topredictions of a gas scattering model, imply the existence of other additional effects which merit further investigation.
Perspective and Operating Conditions
To investigate the possibility of using the Fermilab main ring as a storage device, beam storage experiments have been carried out at 75, 100, 135, and 200 GeV. Because of the potential increase in luminosity and better localization of the interaction point for head-on collisions between beams, the experiments were performed with the rf power and radial position feedback turned on. The rf power level was 1.3 MV. In the main ring,there exist three active beam dampers which are used to control beam instabilities. Figure 3 shows the full width at half maximum, 90% width and the 100% width as a function of time for the case of 135-GeV beam. As would be expected, the horizontal beam width reaches a maximum. In this particular case the maximum occurs between 500 and 1000 seconds. Figure 4 shows Fig. 4 , are used to deduce corresponding pressures the results are; 3.4 ± 1.5 x 10 , 5.1 ± 2.0 x 107, and 2.8 ± 1.5 x 10-7 torr for 75, 135 and 200 GeV, respectively. 135 GeV 100%
is 1.25. Because of pump geometry with half the pumps turned off, this factor should be multiplied by a number between 1 and 1.75 which would imply the difference in lifetimes can be accounted for chiefly by the vacuum pressure difference.
>-.6 z w .A z TIME (SEC) In an attempt to understand whether all the beam loss is due to gas scattering, two successive storage runs were done at 135 GeV. At the end of the first run, half of the main ring ion pumps were turned off and subsequent storage showed a decrease in beam lifetime. The intensity as a function of time is shown in Fig. 5 
Conclusions
In conclusion, it appears the beam lifetime is not completely dominated by gas scattering especially at short times, although a diffusion-like process can account for much of the time dependence. 6 There is some indication the effective aperture of the machine is
